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°11 ^^Jl, 5E*V H ^^1^ ^ ^KH^l^M ^-71 nfls- -Se« 

SHf^ ^ nfl^- T^o)) olXV^- Aj^o) ^-g- 
£ 2 
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7 <HT#*fi 7)^1 ^ =L ^{FERROELECTRIC MEMORY DEVICE AND 

METHOD OF FORMING THE SAME} 

£ 3a ^fl^l £ 3j^ £ 2^1 ^-ff^afl 7]^ ^7>1- ^^SVfe ^ o. ^ ^ 
*H 45} iL^^ 7l^^| 

200:tiVE*fl7l^ 202:^7]-^-El<^^ 
204:^^^l^Ei 206a, 206b: = 31*1, ±^ 
208, 216, 230:^^°! ^ 210a, 210b, 218:^* 
212a:«l ee}o] 212b: ^1- 

214 :^4i 220 : ?i s(| *1 £i *>-?-^i^- 

222:7j-B-^^n]- 224:^^1^ 
226 :#-&;£ ^^JMEi 228:Q^*M 
232:*Hl«fl*i 234 : «fl ^d?!^^^- 
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236:w]f>l- 238:^l2«fl^i 
240:^^^- 

<15> ^. ig-tg^ 7j--*-*l*fl 7 )<$ * ZL ^ ^ ofl 3^^, # 3 # 

<ie> ^tfl^ cflo]Bl ^s] Aj^ai-a. ^s-ejofl 7^=} tfltr »»>€- 

(access)^: ^*)Hb ^Als(random) %^r°] ^s^^ 

i^Xferroelectric random access memory:°ls} ' FRAM ' °) sf ^r^fHl tfltr 
<S^7r ol=cH ^cf. ^*l*Kr wh^r ^o], FRAM^ wl^)^- s^o. 7>X]J1 

SUf^l, ^H3£r ^a^ ^ojofl T^^n^a- ^aj^ji 

^jiEfleflAl^ (hysteresis) ^-S^ M-EHH^cf . 
<17> u].<4 ^-o] FRAM^:, ^HflAlol)H.El (flash memory) HlfllJ- 

Aj-rfl^o.5. ^ ^ ^(^ 5V°l*r), ^-f-^r ^^Hr^K^ nsec), ^ ^a] 
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^OS. 7 }7.}JL olcf. o]z\i£ ~|0^ SLS$%. 7 ) 

<is> DRAM(dynamic random access memory) FRAM Str M^^l^E^ ^sflA] 

^(^-B-^^l ^-g", 7 <Hr^l ^2fl^l^)# £f5M, ^^AjE^ 

M^)iE^ ^7l^o.^ ^sH^ ^-t}. o]e^V c^o. ^ wVrt o_ 

sM^. 3j #*i|£l ^l-g-tr ^JL^Oocal 

interconnection) ^^l^f. ^ ^13. d]^- ^ i£jr 5,119,1543:71- ^7)^] 
7flA]^cf. cf^. 5L#^ o]-§-tr 

^ Jl^^ FRAM°fl 3^>*1 

<i9> -g-*r ^ y o v ^ °1 FRAM^l ^s) ^-g-5)Jl 

^4. ^ ^2. *fl 5,854, 104JL ^ 5,591,663^ ^°1 c^Hl 

<20> S. 1^ #Efl SfJl^E^S. -^*V 7J- o.^xll ^^^l^fif E^liE^ c^^ol} 

<21> t^S} ti>fi)- ^o) ^sfl 7)^0]] 71^ ^7>^, tiV^^l 

(100) ^Hl ^]}o] <3<*(l06a), <^(106b) ^ tIMm ^^(^«is v)& 

Al)O.S Ol^-CH^I E^^]>,E^(104)7l- Hfl^l^Cf. #71 M^^l^El(104) ^ #7l 

ti>£^ll 71^(100) #<H1 *ll l#^r^^ ^-(108)ol afl^lSlZL, #7l ^lf^^ 
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<£^(108)£] "T"§r"Sr e^B^I^eK 104)^1 ^-71 ILZ]}?) <^^(106a) 

°fl ^7l^ o,5. ^^s]b «1 Se]-«1( 112)^1 ^-7] ^li^^:^^°v( 108 ) ^-ofl 
^f. ^-7) ^ll^l!:^<a^-(108) ^ ^-71 w)SBl-<y(112) ^M] *ll2#?Hi<3^(114) 
o] tifl^slJI, ^7) ^12#?>^^^(114) ^ ^71 ^ll#?]-^^^(108)^ ^ -*f-g- 

■g- HJ1 <^<£ 2@}f(l 18 ) tflofl SeM ^^ZL(ll 9 )7> ojcf. ^-7] 3- 

^ #&|zl(119H] ^7)^ ^^-JE^ ^- 7 ] *1]2^?M^(114) #°fl 

7l^A]Ei(126)7V tifl^Sli, ^7) 7^^) ^3flAlEKl26)l- i^*H ^7l 

#°fl ^l3^^-^^^-( 128)^1 wti*l£H 9X^. #efl 7]#ofl 

#7] *fl2^#;i<?i^-(ii4) ^ ^-71 ^i^tI^^UosWI ^€ #7] ^ 

^ #eiZL(119)l- -f-Sfl ^"71 ^^^1 7^^(126)7} ^-71 ^^(106b)ofl 

oj-eH, £a]s| H }-<4 ^-o], ^gfl ^o. ^E«#e^(ll9)l- 33 

*>7l #*fl*m ^ -r-^-Sr ^^-^^^ 108(<^ 4000 A ^ 6000 A) ^ 114( 

^ 3000A <^ «f 5000 A)!- §-^*(118)^r ^3*H°> tb^. Z-^^^ 

SH ^ ^ £ ] ^ 3.HJ|^^ al^O} ^ #^^J7 oio^ o]5 91 & ^-fr^l 

^7>*)-Jl °X°) ^4-8- ^^Hl 0 > <H^-S-°1 

<^1» 13*1 SlTlu}-, <y*> ^ ^3 

5E*V o] ^ ^Jl ^*»#-g- £^i#^5 *fl£l°> ^cfl 371 #H3°1 

^°-5L &&tf\ ^7}^ nH-f o^-fn} nj.^ S-^oj 
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<24> cfAl £1^ -g^r^, ^#(118)^- ^ ^ 

Sj#SiZl# ^^^f7l 31*11 ^llH^ 1147} nfl7>^ 3%Tgr$- ^ 

*>cf. ^Hfls-e^dig)^. *^*j- ^ ^^aIe^ <5pf^(l20), ^^^1^(122) 

31 #^*I^(124)-fr *$<%^3L SflE^H ^7] ^#&|ZL(119H1 #7]^£L3. ^ 

<25> n}-^, S^e)^ ^^#e^(119)2f ^^^-(I20)ol ^#§Rr 

^#(118) ^o)l JH^sJ-S. ^ ^-^1- 2j^£r 33 2)-o>x1ji 

7>olE( perovskite ) 7j-fr^} ^ ^Bfl^- *i$^> ol&|*i AVi: ^-^71 

^ ^3}- I^Bl^r ^ ^ 550 °C ol^-c-l ^^.^ *J-cf. H^- «V£ 

s.^* l-^^Tll <5>fe ^^<>ti (contact failure)!- -R^Ml £\JL 
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^£r, ^ 3 <y ^ ^-J5l 2.-T-* *?> 

^A]^ ^ gjo.^, ^?«#eizL ^ 3^ £-*fl^-8- 7>x1ji 014. 

#-R-3l*fl 4i^Hl ^ ^Ji# -^Aiofl 

^ ^ *m 

<29> (^Aj) 

<30> M^o} JL^*. ^3.3. 

&1=K ^th ^"71 nfl^£ ^ Aj-ofl A^^-A>HJ-^^ ^Aj^ oil- <Q- 

^ 5^.2.5. *| , ^ ^^-^7151 ^eHH ^ ^ vflS a]-^ 

7> ^*Rr 3^ H <M W". M- 0 }7M, #7] nfls. ^^ 7 > UlE^o]^ 
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<si> S*V nfls. o]sfl ^efl #&l^e]^ ^-^ofl u] *H nfl^. 

^2: ^H)^ #diS>7fl ^Cf. 

<32> C] ^^1^0.5. ^#t.V £ ^-Br ^Z}7) 7)<% ±7.} 

71 ti>£^ 71^: #ofl ^7> *fll^7M<£*M: ^^W. -*7] ^]1#^ 

^H] #7l e^xI^e^ ^ =eflo] <3*H] zf-z}- ^7l^ O.S. ^#*>fe 

*ti# 3? ti]Ee}o]^- ^^^Vcf. #71 oi]s. se» ^ ^ tijeei-oio] 

*8^€ ^# ^^AVa o V^^ «§^cf. o)z.^ t j$7) *m se» ^ 

<33> «>^-^^>7fl^, ^"71 ^l^^M^ ^Hl ^"71 E^^]iE^ ul cgflo] 

c^cfi Zj-Z]- ^7l^^S 3^T*Hr ^ g ti|MB}-<y# #31 

fe, #7] ^)1^?>^^^ 3flE^^H ^71 ^ IEL5fl<y <=3^-g- ^ 

?lfe *U^*^ir $^*Mr #31^, ^7l ^ £ ^71 *fllf^7M<S 

^ tfcfl £^#^^r ^*Rr #31 ^, ZL&U ^7) £#1"^ SflE^^H ^71 
^ ^ ZL ^"71 ^ll^^^-S] o^a Aj-^uV Aj. 7 ] £^11-2]^- # 

7]^ #31* o]^x]l^, Aj-71 ^I2#?i^^^ ^Hl ^HM ^ 

S^l ^71^0.5. 3#*Rr ^3flAlEil- ^SRr #7fl^r, Aj-7l *fl2#?i 

^<g^ BflE^^ Aj-71 nfl-§- ^.Efl AjJjL.g. ^#A] 71^ 
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1020010006813 ^^ Q*}: 2001/9/1 

$^*Hr #7«, #71 #<Hl Tl^flAlE^ o.^^^ *§^*}^ ^ 

71 #°fl 7-) 3)| A} E-| #^^^# *§#*Hr #31, #71 #^d^, 

<34> o]nfl, ^-71 ^12^^*21 #7} *fll^E»^£} ^T^tf -#^0.5. 1^ 

^31 ^#£)^r w>^W. St!- #7l 3l2#£-i<£^ #<Hl #7^^ ^ 

371^ Cl^ol l-o] ^-g-SRr ^ vfl^Ai ajtfl^- 331 *Rr 
*M °H <42} ^^^"^ ^##3# ^7fA]^ ^ ojtf. 

<35> #71 T^A^ *fll^r, #71 3U^^1 A}.^ ufl^o] ^sfl 

^#£l7Hi4 °lt # Sl-^, #7l 

#-^#^-8: ^12^ #Sf^-/#7l *fl2^r<>j ^#5l7ll4 °1# 

# *>M-S ^ #71 7j-.fr ^n}-^ PZT) PLZT> SBT, SBTN, 

SBTT, BaTi0 3 , SrTiOs, Bi 4 TiOi 2 , PbTi0 3 # *>M-S. ^ 

3tb ^^HHl 5a°Mi, #7l 1500A^1 °lel*(Ir), 5Q0A51 °) 

#5}- ^lsl#(lr0 2 ) ^ ^ 1500A£} ^°1 sj-afls aJ^sM ^#£151, #71 #^ 
#^r-& ^ 300A^1 °1#5|- olel^- ^ ^ 1200AS1 0)5^01 *^£H ^ 

#£):£, #7l T^-fr^n^ ot 2000A^1 ^l* 7M^r PZT5. ^#£1}. 

<36> a}^^ ^UHH #0^, ^1-71 7j-0-^xll 5^3])^ ^ Aj- 7 ) ^f^^ 

#°fl #-§- a oM^* ^*Rr #31^, #7l #^-«o V ^l^ #<H1 7)l3^?i^^^ ^ 
^«Hr #31^, #71 3l3^?i^<?m- #°fl 3liyfl^i^: ^*Kr #31^, #7} ^1 
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#°fl ^*Kr #7)), =L^3. #7} Bfl-Jd^^^ #°fl #7l ^3fl 

#^^1 ^7l^O.S ^#*Hr ^l2Hfl^* *g#SRr 3 i^-^Cf. 

U>^eV ^Aloflofl #?1 nfl-§. ^Uj ^ ^ tilJE^o]^- ^^^>7l 

^tb #7l i^t-^ ^E}-^^/^^-^Ef^^(Ti/TiN) ^av^/wfle)^^- 

^ (SiON), ^§H^Hl ^-(SiN), 3^ ##5}- ^d)^-(ai 2 0 3 ) ^^£1^, # 

71 ^#^1^ ##3}- ^H^llT SE^r <>l#Sf- E]^o.^ ^^l}. #*11*>7fl 
tt, #7l ^4i^« 0 M^ 100A<HH 5Q0A^ ^f-^] 

^} ?]^X)Z\ w>5L*fl 7}& #ofl ^ o^, J=5flo} eg <*j ^ >fl o] 

71^- ^Hl ^l^^eM: #7l ^l^^eM: ^ ^"71 

#71 afllf^^ #°fl £^1-^* ^^W. ^-7] S.^^ 

* *fl^ *M #7i ^U^*** ^sfl #7i ^ = efl<y <^^<H1 ^ ^71 

3°-5L 3^T*Kr nfl^- ^Hfl ^ ^ WIMSKI* ^*H1 ^jW. #71 n)]^- 3. 

^ almel-^1 ZLSlJl #7l ^fll^^M^ #ofl #^#^1 ^-§- 
J7 -#7) ufl^ ^ ^ ylE^-O]^- ^#3)-^. AV 7 ] A^^-AV^l^. #°fl 

^f^^^M: ^^W. Aj-71 n fl-§" ^2 in#Al7l£^- #7l *fl2 

f^^sj- ^ #7l 
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#^#« 0 >*1 njvg- aflE^ sfa} *fl2^-g--§- ig^cK #7l ^2%-tt£<&.^ #°fl 
#7l m&mr^r #7l nfls- ^£ofl ^7l^ ^*Rr ^^^1 

<39> Z\ n}^^}?\)^ t a o V 7 ) ^ 2 ^EJj^^ *l7|-g- # 7 1 *fll^#£] ^Ht}- # 

^711 *§#*H, £ nfl* ^BM ^^^o. ^ 7}A] 7] 

<40> tij-^sl-Tflir, #7l £^#^^r E} EBr^/^sl-E] E^^HTi /TiN ) 

^ ^^€^"(W)ol *§#£U, #7l ^2K>« 0 > 

*M£r ^sj-^Sj-^^^CSiON), ^sH^^-CSiN), ^ ##s|- ° S ^1^(A1 2 0 3 ) 
15. lOOA^ °} 500A^ ^ ^§#€i=K 

<41> V] U\#Z\15}7]], #7l 7^12^^## #7l nfls. ^Efl ^ 2 o|| ^7l^O. 

5L ^#*}^ #^#31 ^^l* *g^*Rr #31^, #7l *)l2^S}* ^ #71 7fl2 
^^^^ #<H) ^^13 *>-¥-€^-* *8#*Hr &7\}Q, #7l T^Ei t>}*?-^ 
#ofl ^-fr^*^* *g#«Hr ^711^-, #7l ^--B-^^l^ #ofl #Jf*i^.# 
*§#*Rr ^]^, =L^\3- #71 #-R-^] #^-^, =Lil\jL 

tf}^ #2ll» °1^-<H ^14. <=>1<H1 C^a} #71 #-fr 

Tl^AlE-] ^ #71 ^f^^ #ofl tiV-§-^m# ^*Ur ^^1^, #71 
^-g-^l^ #°fl *H3^<M<£^-g: ^#*Rr #31 #7l ^13^^}-^ ^ #°fl 
*)U«ll^ ^#*R^ ^^lS]-, #7l ^ltifl^ #°fl Wfl^^^^-* ^74l^ 
, HElJl, #71 
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1500A^ ol^l-(Ir) ( ef 500A^ ojAVs}- °1 Bl#(lr0 2 ) ^ 1500A^ 
x>^]S. 3f^°l ^^SlJl, ^-71 ^*H-8r 300A2] ojs^-g- ^ ^ 

1200A^ o]^^-o] *>3l3. ^^s]<H S^^IjL, #7) 7<jr-fr&^-8: ^ 2000A^1 
7>xl^- PZT^L <§^€^-. 

7} ti>£^l 7l^r ^Hl wfl^l^ ^]l^?i^^^ gj ^] 2 ^7i^<a^- 

^#1-* -f-*fl ^7] I^liEjS] ^ ^ = e floj <g°H z}-z)- #713 ^ 
*m It M ^ wlme(-o]2f ( ^-71 nflS. ^.eM ^2- tllE^o] nelul 

^7l ^ll#?i^<a^- #<*fl wfl*l€ ^^ y o v ^m^, #7} Jft2%>&*i<&^ 

#ofl ufl^s]^, 4>7l W&&£<&^ g -8-7] ^^« 0 ^m# #J1 ^£ *fl2 

^-7) D fl# ^21 ^7i^i *}^&^, 

<43> ^. 7 ] ^]2^^*0] aj^o] ^71 ^ll^-Hfl*^ al^^Cf #tj)3j 

<44> (^^l«fl) 
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<45> £ 7^0.^) 7 ]<$ 4i7> ^ ZL « 0 V, ?H1 ^ 3^5*1, 

<46> o^hHtt i^-a- ^ ^-§- ^ 0 M]*1 -i^W-. 

^E|*r £^^r -S^^ 4^ *fl^ ^e)^ %}o)*\ ^c%*\ ^7.}7} 

7}&2>\ ^^(ol*H>H 91^-°} &SL^ 'tiV£*)l 7l^'ols|- 

M-^tfl^, Jit} 14^ <H*]M ZL^ZL ?>^# ^ 

^Ml^ «V£*fl ^2: *M*H ^Alofl 7fll ^>7> *gAj£) 

ZL #£0] £A] Slo|^| olcf. 
<47> ^ tiV^] ^2: ^Ofl -S-^^^.^ ^e) oj-^ 4.7} ^-^ 

^ M^l^i ^3, Alz^ ^ ^ofl cflfSflA-^ 

<48> i 2fe ^ a}^^ -^Aj^cHi nj-sj- #fr;£^ 7^ 7fl 

<49> ^l^AS t^ofl 4€- #-fr;&*fl ^7fS] J£21- #2i*H 

W. ^H^l 7l^-(200)^ ^ $1*1^ i4 ^-^^^(202)^1 ^«fl 

^"71 7l^-(200)^ %^<3^ ^^1^(204) 

7> ^-7] E ^X]^E^(204)^ Tfl °m ^^-(^"3:^2. ^ ZL °j= 
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^3] <3^(206b) ^ 3=31°] ^^(206a)^^ ^^o] ^lcf. ^- 7 ] i£;£3f| 7l 

^(200) ^ #7l ^^^(204) #<*| 4 1%>&£<& ^-(208)^1 Hfl*ls)<H5a 

A. #7l ^ll#^>^ < a^(208) iflofl *fll«^*(210a, 210bH ^#£|<H 

SJU, #7l *fl lf^^ ^(208) #°fl #7l ^)l^m-(210a, 210b)-§- AA sfl-ffe 
HlEefol(212a) ^ *fl-§-€ ^ ^-S(212b)7> wfl*lsM S^. #7l 
A (208), #7l tilE^-o](2i2a) OL^JL #7l nfl^-s} ^hm ^(212b) #*(| *fl2# 
7_V^^^(216)ol Bfl^S)^ oicf. #7) ^Il2^^^^-(216) #4| 

A]Ei(226)7> #7l nfl-§- 3. EM ^2:(212b)<Hl #7}^SLS. Q^f;}^ afl^t}. <^ 
7H, #7l 3--fr#*H 7l3flAlE^(226)^ <5>Jf^(220), ^^^^.(222) £ #^f 
#^-(224)°l x>3ll5. 3#sq°1 ol^H #71 ^^^-(220)^1 #7l nfl-S- ^ 

^ ^S(212bH #7l 2)l2*^-^^^-(216) vfl<Hl ^2^ ^#(218)* -f-sfl 

&7}*\CL3. ^^W. #7] til meK} (212a)* #7l *fl-§- ^ ^ 

S(212b)» ^#^1 ^>£^- #71 *fll##^sK208) #°fl #db ^-#^1^ 
(212H afl^sH, #€: #71 *!)-§• SEJj ^- S (212b)sl- #71 ^^^-(220)ol 3 
#*Hr ^£-«flfe #^1 SH+^l^M ^fl*}*! &^t}. ^, #7l nfl-i- .3. eM 
^S(212b)^ #7l ^-(220)^1 ^#*Rr ^-^Sr z\]2)*}jL±r #7l nfls. se« 

^2:(212b)7> ^^^1 #71 #^«o v ^l^(214)-9.S. -SLJL^i}. 

#71 #-R-#*fl 71 3)1 a] eK 226) ^ #7l ^I2#7i^ ( ?!^(216) #<Hl *H3^?M 
<3^(230H uflAlsM 9X3., #71 ^l3^?>^^^-(230) #°fl 2fl 1 ^ ^j( 232 )ol 

3<H Slcf. «1^- 51*1 3*1^ ^5*^1 ^> #71 ^llHfl^ E^fl^^E^ TllolE 
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7l^o.S. $X^. *fll«ti^(232)-i- i^-*>^ #71 afl3f^<3^ 

(230) ^Hl wfl^i?i *3<3^(234H «fl^£|<H ^Jl, #7l afl^^> ^^^(234) ^Hl 
^"71 nfl*i# ^^^-(234) ^ ^ll3^?i^<?!^-(230)-i- ffJl ^l2«fl^i(238)ol wfl 

*l£H ^-7] nflA^ ^<^^-(234) ^ ^>7] ^l2afl ^(238) -#<H] 

3)1 a] Hflol^cq.( 240)^1 wfl^sH 
<51> $.X\Q ti><2]- ^o], £ tnfs 71^ ^S^^l ^ o_ 

S. #7] #-$-^1 7i3}|AlBK226)7h Cl tf^Tflfe ZL ^Hf ^(220)0] # 

71 ^^^1-(208:^]1^^-^^^- ^ 216:^12^^^^^-)^^ nfl-§.^J ^ 
(212b)l- ^*fl #71 e^x]^eK 204)^1 <^(206bHl ^7]^o_S. 

^ ^o]jl ( l-^d, Aj-7] AV^^A>HV^nV ( 214)o] ^7} -Se» ^(212b)# ^ 

#7} nfls. ^ea ^S(212b) ^ o>u|eJ- HlEs}o](2i2a) ^ ^l#?i^^^- 

(208) tfofls. <8^s|<H &eKr ^o]ji ( f ^fli^?i^«?i^-(208) iflofl 
^*( (210b: 711 1^-fr, 210a: ^12^-^*) , ^efl £ 1*1) v+Ej-\+ ^-g. 

(118 HI tfl-g-)) Jit)- Aj-cfl^ o.S d) ^ ^-g- ^^^(2i8:^3^-^*)ol 
^•7) ^2%-^^ ^ *§^=)<H ^7) ^^^-(220) ^ ^"71 nfls. ^Efl ^ s 
(212b) 4°lt ^7)^0.5. o^a]^ °1» ^^xgo] ^sflofl ^ 

7>?!-mr #7l ^12#?>^^^- (216)°] ^2fl^ S. IS] ^^(114, 

^ 3000 A ofl-H ^ 5000AH1 wl*fl o.s gMl °J 1000A i&^r zi 

^^^-(220)^ ±^ <3^(206b) *}o]Si\ #Hl3?l 7]E]7} #Sflofl H]^ 
#<H^ 3, ^7] nfl# 
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^ ^S(212b)7} #7) alEe^oi(212a)4 t$^S\o] & 

o] o]A]-2}. ^El^ol nfls. ^S(212b) ^ ^#^-(220) A>ol^ ^ofl ^ 

3*1 SHr ^Hr 3 ^-8- # ^ 9X^. 
<52> « 1-^-21*1: ^A]^]ofl oio^i, #7] ^^wj-^l^-(214)-8- ^Vs^aHJel-^ 

(SiON), ^SKJemCSiN), 4H±s|- ^^^(A1 2 0 3 ) ^ 100A«1H ^ 

500A^| ^1 ^7] nfl-a ^ S (212b) ^ «1 S HKl(212a)£r 

S. <#7] ot 150 0A^ ole)#(Ir), 500A^ o| 

^^#(Ir0 2 ) ^ ^ 1500A2] *»^°] *HlJL ^^m-, ^"71 ^ 

^ 300A^ ojelf- ^ 1200A^ o1a>5). ol^^-o] 3#£H ^ 

^jl, ^o-^^^ ^ 20 00A^ ^Ml* 7}^ PZTS. ^^^nf. o]^ 

CjSM ^-71 Tj-fJ-^l 7^1^(226)1- #*}^r IH^Itet 2^r <>1#3* ^ 

<53> ^-71 *fliufl^(232) ^ *fl2«fl^(238)£r #7l*} -0-^*1 ^nl^-o.^ 

#7) ^fllWfl^d(232)^r flH-BKl, ^ E^iEl (204)3} 7flo|Ho} ^ ^ 
^t}7] ^SflA-] Z}- $\B.^<& #ofl ^^-S. ^^sl^ H]^- JE^S) 

*1^7 *fl#£l^r ^^^ol^l ^7}m±3. ^7l^o] ^a^g- sj-Jl ^Cf. 

<54> o]^^Ei^ ^-B-^^l 7l<^ ^7}« *§^*Hr « 0 ^* £ 3a^)Ai^-Ei 

51 3j-I- #^}<^ ^Ml^l ii^W. 
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! 

<55> ^ S. 3a» ^-2:*>^, #5.^) 7]#(200H &*]S\3L, ±.$4] ^^H] 

^H, %^<3<*o]i£ ^ -^oflA^ ^7l^j o^ol o) =0} 

. ^r^^^r <« ^ ^(LOcal Oxidation of 

Silicon), ^-Sr M^l^l ^ (Shal low Trench Isolation) oicf. o)^ 

<56> ^^^l E^^^Ei ^ ^o) ^^t}. 

^7} 71^(200)^ ^_7^ *i<£-g- 7l]olE >^s}-n]-( S u]%_X\) 

<=>] ^ ^ 7fl^(;§}-2:tt]jL ^mAl)c»l ^^-SlJl 3flEi 

7flo)E ^o] ^^^Cf. H£\JL l-H !§-^°l o)£-^<£^o) ^^s] 
1^£]7> *}^5]<^ <3<*jo} ii(206b) ^ (206a) <3 ^1 

v}3.*})7} 3^<H l.^x]iE-| (204)# 
<57> T^-g-, #7] S^^l^Ei (204)1- i^-^V^ ^"71 ^e)^ 7l^-(200)^Hl *g ^ 

€ ^l#7j-^^^-(208)ol ^"71 ^ll#?i^<a^ ^^^S. CVD 

(chemical vapor deposition) u o v ^°fl ^tr ^^M, ^^sHS o)$. 

^ n^l^ 4000A °1H ^ 6000 A ^SH^f. , BPSG 

(borophosphosi 1 icate glass), USG(undoped silicate glass), PE-TE0S( plasma 
enhance tetraethylorthosi 1 icate glass)-§-°- S. ^ 

<58> 7^*^} 7l<3 4l7f^ 5fO]0] tijEBfo] t§ ^ ^ ^ 

D fl-§- ^2: 51 3b ^ £ 3c«fl 7fl^^ AS HL^s)^ 91^-. 
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^ 5- 3b» f^, #7l ii(206b) ^ H.Efl°] (206a) -8: ^#^1 7)£^- 
#7l ^ll#^lr^ < ?l^(208)ol 3flE^ Sjol ^1^.^^ 210a ^ 210b7> ^^^cf. 
#71 ^l^Efll- 210a^ #71 ^^(206a)-i- ^#^1 7]3L #7l ^I^hm^- 

210bTr #71 ^(206b)* ^, ^ofl j^aH 

^^(206b) ^ ^.efl<y <^(206a)# ^#*1 7lfe ^#1-°1 ^#£cK 

4-S- £ 3c!- #S^V^ ( #71 ^«j*l-(210b ) 210a)* *fl^-JE-lj- # 

71 ^l^^^^s]-(208) #<^1 ^310] ^sltf. 7f|^*H A> 

^1 aiz]- ^0.5. #7] i^#^* 3})B]^ *H # 7 ] <3<*(206bHl 

^71 ^^5. ^sJtt nfls. suj ^s(212b) ^ #71 =3fl<y <3^(206aHl ^7]^ 
^s}^ «lMS)-<?!(212a)-& ^4 ^#W. <^7H Aj-71 ^#*> 
71 *H til-S-«oM/^#^^- Ti/TiN^M- cl ^§#*Rr ?A°) «>^*>4. sflEi^ 

o] ^bM^. A>«. Aj- 7 ] ^ll#^>^^^-(208) ^ #7] *lll^-&# 

^fl^m y-X) £tK nfe}-^ nfls- ^mj ^-2:(212b)^ #JjL 

3^ cfl-§-5]^ ^ll^-Sjl-(210b)^ aSJ^jitj- #cfl^ o.s 3711 ^cf. o] S tl«(| 

^9] n>A]£ ^7>^>7)l^cf. 

cf-g- £ 3d* ^-2:^, #71 if ^-Hfl ^2;(2i2b), #71 u]EH]-ol(2i2a) 
US #71 *Hl^*M £^(208) #<^1 <+;fcSKI:lM*K214)<>l ^#^cf. °]S.»\, # 
71 nfl-g- ^2:(212b)^ #7l ^4iSK> u oM ^(214) |5l*H7fl(^ 

#71 wlMel-<y(212a)£ #7l #^#^1^ 

(214)£- <&#*&x]^<& #^-^^e)^(SiON), *JSHie|^(SiN), £^ # 

41-20 



1020010006813 %^ 2001/9/1 

^Vsj- <£^l-tr (A1 2 0 3 ) SLS. ^€4. #^sH^^ ^ ^5|-^el€-^ ^-f 
^^7l^aV^ofl o}^ ^^^Jl, ##5}- ^-^ItM ^-f 
(ALD:atomic layer deposition)^ 3J°1 wfe^^J-cK <^7)c)} <g7l 

Q ^H^o] ^ofl ^u}-^ <^*r^, 2)-^ ti^]^- - ol^ ;g 

<g^-o]^ o]± ^jom 7>^*>cf. ^ lOOA^H 500A^ 

^^CK 4^" ^7) tilE^o](212a)# ^^A]7l7l $1*11 #71 ^SK> 

U-*]*K214) ^Hl ^12^^<^B1- (216)ol ^^^nf. #7l ^)2^^ 

^-(216)^8: CVD iJ-fH <*\® #s^o.S ^^H, #7} ^l^?i^^ 

^(208)^ ^S. *§*m ^ 9X^. ¥*)l^r «>^*M1 

^ 1000A HL^ ZL o]s>^ ^^^Cf. ^ 7l3X})AlEi ^a-}- #7] nfl# 

^ ^^(212b)^-^l H 31^ sf^-^i 

^-Ol ^-^§1 z^SL^ f>} 7 ] gJ=7H ^#*Rr %°] V}^^. 

£ 3el- ^-2:*}^ , #7l ^12^^}^ ^^(216) ^ #7l S^S^*)^ 
(214)* «H #71 nfl# ^(212b)» ^#^1 n ^ *fl2^«-(218)-i- 

^#W. <^7H ^-71 ^12^-^^(218)^- #71 *fll^e)#(210b, 210a)^.cl- #cfl 

q°-5L O) 3.7]) ^^M, ZL ^^«1 Stb ^ ^t}-. t^a^l-Tll^ Aj-JjL ^ 

^ ^(2i2b) ^#^1 ?m °ls. <ytn ^ ^^-31-51 ^ 

4^- JE 3fl- #71 *112^!2]#(218)°1 ^^^1 

#31 ^-¥-#^(220), 7j-o.^^^-(222) ^ #-¥-^(224) °1 ^ 

^cf. 7^ *H>H Aj. 7 | ^-^^.(224, 222, 220)# *}%}3. sflE^ *}<*| £ 3g<Hl 
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Ef\+ £o) Aj- 7l nfls- .2.EH ^(212bH] ^7|^O.S ^*Hr #-fr^l ^ 

3fl AjEi (226)1- ^tr^r. ^ ^Ml^Ml, ^-7] Sf^-^i ^-(220)5.3. olBl-g-(Ir), S 

#(Rd), ^MI^(Ru) HL^r *|#(Pt) f-sj °1# ^ 

£ ^-#o] A}-§-^ - oinf. h>^^ti]^ ^ f =4f 

ti>^tb -£*HH floHfe- °le|#/ol^ °lel-H-(Ir02)/^^-^ ^>-§-W. 
^*>ji, #7] o]a>^ o]e)f-^- ot 500 A ^ ^1* 7}*)5m ^B]^ »^SL£. 
^4. ^ 1,500A^ 7>xl£^- ^E^ ^ -^ofl o)^ 

<63> ^-7) #-8-*l*l|^-(222)£- f ^l^dl, PZTClead zirconium titanate), 

PLZTOead lanthanum zirconate titanate), SBKstront ium barium tantanlum), 
SBTN(stront ium barium tantalium nitride), SBTTCstront ium barim tantalium 
titanate), BaTi0 3 , SrTi0 3 , Bi 4 Ti0i 2 , PbTi0 3 -f-J°5. f}-^*]^- 
°fl 91°]*] PZT7> 2000 A^ ^v\]3. « 0 >^ ^-^-^71^2}-^ -f-ofl 2] 

S)l #^^4. ^M*Kr «r4 ^"7] PZT^O] ^-fr^afl JS-^-g. vlEftflTll *>7l 

<64> ^^d^(224)-& ^ =4* ^q-o] ^BflS 3#SM 

^SLS. ^^tt h}^*]^ , w^a]^ ^*HH &°HTr ^^l" 
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/o)^o_S. $^€ch cH oixj.^1- o]e]f.ol of 3 00A^ 7}*] 

5.^ i^E^ ^^sl Jl, o]e)#°] ia]E^ «o v ^-2.5- ^ 1,200 A ^1 

1- 7}*)5l^ ^^Jl, ^5)-^-^^-* $^*M ^ ^ ^fl7H^ 

<65> #7] ^^^-(224)^.5. *>^-^^3f -^Oj^j. ^ 

<66> t^o.^., £ 3h*l] M-B}\f 7 oMf# ^3fl^)^ °J:/^ V AS. 

■fir a o^]*>7] ^1^(228)^1 ^s]Jl ^ # 7 ] «>-§- #*]*q- 

(228)5] Jf-^ 7j-5}-Al7)7l fl^ l^el -g-^ol ^hh-g-^HH ^l^^Cf. ojl^- 
t-'S til-gr «^m(228)^r, °]<L>S}- 3 E}^- , ^^-n] ^-(A1 2 0 3 ) 

<67> -& SH£ofl Oj-Sig, ^EflS] #E^e]^ ^#5]ZL ^S^Hr nfl 

-i- ^ f^t ^l^-Jl SEtb ^-¥-7> AV^^AfyJ-^q-o.^ 

oj7l nfl^o]], o]a>^ ol^-g- ^aV^ afe Tj-O-^Sflt?}- -f 3^r ^ 

u o^l^ -H^r ^ ^71^ ^e) ^ ^-oj- „flja a>^.- 

ojo^u}^ aHr4. ci^-M-, It ^ ^S7> ^^^o. s e^-^-^s. 

<68> t\-%- *fliwfl-*l ^^JLS. J£ 3i <>fl 7fl^ °.S. M-E}l4 014 £A j 

€ *W #*1^(228) m%-^^(230)o] tg^sicK zlb^JL 

3^ 3<H *fll«fl^* ^^W. wV#^]*l-7fl ^-71 ^liafl^i^ ^Dl^-O.S. 1%A$ 
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^cf. ^5*^^, ^"71 *fliafl^£: 711 o]e 

^l2tiH^(#5l]olE e}o]: p iate line) ^^^.S., 5. 3j^l i+ 
Ef\f £o], ^7) *)U«ll*}(232) on- ^<^Al7)7l ^tb tifl^Ti^^ 

«K234)* ^JI M-^i, ^7l ^BflAjE^ ^^^-(224)4 # 

71^0.5. ^Slfe- ^f|2Wfl^d<=»l £ 2 ofl ^E}\f ti>^ ^o] ^^^Cf. # 

AS £ 21- ^-2:*>^ ^Ji^l, ^-71 «fl*i?M<3^(234), ^l]3^?i^^^-(230) 
^ «o v ^m(228)^- srflE^ <5>o} #7l ^^^(224)* ic#A]7l^ a]o>^ 

(236)* ^, ^rM, «>^^1*>711^ ^D]^ ^2V^j7 3flE^ *H 

^ ^IS. -S-71 *fl2«fl^(238)# ^^^]7]7] 2JHttfl°l^ 
^(240)o] £ 2<>)1 ti}<2]- §ol ^^^cf. 

H>^a|^ ^^Hl^ ^7j*H £ 7l^S)^^n]-, ^jfl- ^ 

7H1 $33^ °W4. U A wl^tb wfl'iSS 

3 ^UflS] * A}^ CfOj:^ £<g uj al^*V HB^# 

^51^- 7}-# ^711 «fl4}£Mo) tjrM}. 
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JL2}-] 

<72> ^ofl 4= #^31 71^ 4=^, ^s)|A]E^7> ( D) 

<3<3(206bHl ^7)3 CLS ^J^^ Jl ££*V a>^^-a>« 0 V^ n^-o] aV 7 ) nfls. se» 

^ aj-^l^- ^ 

<73> SEfV ^-7] nfl-§- ^ S 7> W]^E>^3f ^ #^«^ ^^^]0. S 

<74> 7flcf 7 >, #7) nfls. ? e» Aj-*L ^^o] 5>^-^^-J2|- ^ ^- ^ ^ 

^ ^ ^ ^efl ^^Zl ^ofl ^ £ ^JjzJ. 

<75> yzifr Aj-^^j. 7 |o} ^7.}o] ^ S.^jO^ o]^ ^. HVxgofl trf- 

7 <M}"« 71^ dt7> ^ « 0 V^^- ^ 7>Xl ^tfSJ o]^ tfl*] ^ 

<76> ^^fl, ofll- ^-^ S^O.^.*), ^ll^-Sj#(nfl# ^Efl ^-g-) ^ 
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^ 3* ^3*>^ £.»HB (overhang) &4 ^ *M*>*1 

W^fl . tilH^o] ^ofl^ ^Ajofl D flS. ^.Efl ZjL^- - Ol 
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1] 

*K£*fl 7]% #ofl , H.efl<y ^ 711 o]E ^^S. ol=o] 

S^liElt *8#*Hr ^Tjl; 

#7l H^j^Ei ^ >S-7l 71^ #ofl ^ll^Ti^^H]-^. $^*>^ 

31; 

^71^ ^li^-^«# *§#*Rr #31; 

#71 afll^M* ^-f^ #71 afllf^^ #<>ll ^#S> 

^ #31; 

#7l JE^*^ 3|)Bl^ *H Aj- 7 j ^|l3E!j|tf ^ ^7} £ =efl 

#71 *m ^tij ^-s ^ #7l alsei-oi neiji a]. 7 ) ^U^t>^^^- ^ 
*h±. JHtHM^-fr ^#*Rr #31; 

#71 #^^-#^1^- #ofl ^12^^^^* ^*Rr #31; 

#71 nflf ^ ^ 71 Aj- 7 ] T^?!^^ £ #71 # 

SH^*! ej-g- sflB-l^ s}^ *fl2^*-g- ^#*Hr #3]; * 
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#71 ^2#^r^<g^- A 0 H1 ^-71 ^]2^-6!*^r fs}a) ^ nfl-g. ^ofl 

£.3. <5Rr ^--fr^Sfl 7)<3 r£7> ^ « 0 >^. 
2] 

A o V 7) ElE}^-^/^5)-^^^(Ti/TiN) ^2:^ ^ 3j-^/Hfl ^ O] 

wj-^ . 

3] 

1 *<H1 ^^-^i, 

#7] ^2€-^*^1 3^ ^J-7l afll^-g-Sj 21^ iLcf ^-^^ o.sl C] 3.7]} 
f^'AS ^ 71^ dl*} ^ aj-^. 

IHtt 4] 

#7) a^HM^ ^^^e)^(SiON), ^sH^€-(SiN), SE^ # 
^Vsj- ^^-n]^-(Al 2 0 3 ) ^ 3* ^ °-3. 7]^ i7> ^ 

*ll 1 $a<^, 
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#7} 2^ **H #7l nfl-E- ^ofl ^l^OJiL 3 ^T*Hr # 

#7l *fl2^* ^ #7l ^12^^^^ #ofl T^A^ *>^-^^ ^*Hr 

#31; 

#7l ^2flAlEl #ofl 7j-0.^^^ #211; 

#7l #-fr*i*il #^-^, ^-ft-^l sH 1 -^* ^E^ 

[3^8- 6] 

*ll l % 5 &<H*1, 

#71 ^ #7) m^#%<£^ #<hi ^^1^-* *§^> 

^ #31; 

#71 ^-g-^iq- #<*] ^I3^?i^^^ *§^*Hr #31; 
#71 ^13^^^^- #°ll »lltifl^# ^^*>fe #31; 

#71 ^llBfl^ #ofl afl-<d7i^^^ ^*Kr #31; ^ 

#71 tifl^7i^<gnl- #oQ #7l TlaflAlE] #-^-^^-<Hl &7]^O.S- % #*>^ 

*fl2«fl^* ^*Rr #3l# C-l if-*Rr ^$<LsL ^ ^-B-^^1 71^ ±7} 
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7] 

*ll 6 *cHl SU^H. 

-g- f^is ^ #-R-#*ti 7i<^ ^ 
8] 

31; 

^7l ^ll^7>^<?!^ a o Vo)1 ^7l E ^flxl^E^ ^ Ee|o] cg^ofl zfz}- 

^7l^o.s ^tsHt ^ ^ tilJ=eKl* ^sRr #31; 

^71 nfl-a ^eH ^ ^ «1 ee|o]ol ^^1- ^^ofl 

^>7l ^l2^?i^^S]- ^71 DflS. ^SEfl ^-^o)] ^7]^ ^^*>^ Zj-fr 

^ « 0 >^. 
9] 

^•7i m%-^^ #°ii ^7i m ^a^i^E^ ^ ^efl^i <3*hi 

#7]^O.S. 3^T*Hr nfl^ 5gj ^ ^ HjEi^oj-g- #3lxr, 
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#7l 41% #7l ±+ * = eflo] <3<*-g- z}-z}- ^# 
*l7l£r *Hl^«-§: *g#*Rr #7fl; 

>^ 7 1 ^ll2@j|t g ^-71 ^l^^^ #ofl JE*!^* *§#*Rr 

#31; £ 

#7l 5L^#^-i: sfl Bi^ #7l iflJf ^ H <£*^ 

#°U<?1 #7l H^M* ^7]^ °1^M 3# ^S-°- 

3. *}^r 7J- i^} « 0 >^. 

[^^^ 10] 

#?1 42%-^^ #*f| #7l oflS. ^ofl 7j 7 |^S ^#*Rr # 

-fr^l 7l^A]Eil- ^#*Hr ^Itt, 

#7l ^2#^<?1^ 3fl£^ #7l nfl-§- ^eM ^ S Aj-W.^ 71^ 

*ll2^©j«-# ^#*Rr #31; 

tf 7 ] *fl 2 ^i»# ^ #71 *\}2%l}*d<£^ #ofl 7-) sfl a] &| SH?-^* ^g#*} 
*r #t!1; 

#7] S}^^ #ofl T^A^ ^^M* ^<5Rr 
#71 -f}-#*H^ #o(| T^Ei #^^g- ^#*Rr ^711; ^ 
#71 #-f-^, ZLE)ZL SH?-^* 3flE^ <5>^ c^ll- i^-eH 

°1^^ *lxr 3# ^SLS. *>Tr ^-fr^ 71^ ^ $>g « 0 >^. 
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111 

10 %H1 <&<>]*], 

#7l *\}2^t:2) Z\7$£- ^-7} ^l^lfl^o) ^-t^O.^. d 3.7]) 

^3^7 3* ^HJ ^ 7]«^ ^ <8# 

[3^*8- 12] 

10 &oH, 

#?1 #-ff ^ ^^AlEi #7l ^2^?i^^^ #°fl ^-g-^m-ir <§#*h 

^ #31; 

# 7 j tiV-g-^]^- ^-ofl ^)l3#?i^^^-* *l#SRr ^1; 
#7l m^&Q^ #^1 ^liwfl^i* ^#*Rr #31; 

#71 *flitifl>y #*n wfl^?!^^* ^#«Rr #3); £ 

*H2wfl*I* *g#*Rr #31* cl Ifsfe 3 -§- ^JLS *}*f 7J- 0.^^)1 7l<3 ^} 
13] 

*(| 12 *oHl Si^H, 

^ ^^(WH ^>3llS f^S]^ ^^51^ ^-i- If-^iLS. *l-b Tj-o-^^l 7l«^ 
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14] 

12 SE^ 13 9l<>\*} , 

15] 

41 14 sa^-H, 

^-R-^i^ 71^ ^> ^ « 0 >^. 

[^n 1 ^ 16] 

#JE*)1 7l# ^Hl ^l^Tl^^M- 3^*Hr #31; 

^"71 *)U^*Hi<3^ ^ ^^-ir ^-§-*}*r *fll^** ^*fl #71 

#31; 

#71 nfl# SH» ^ ^ #7) ^lf^Tj^ 1 ^ ^T-ofl ^ SHLKM ^ 
*H ^71 nfls- ^#5}- ^ #31; 

^"71 4l2#?i^^^- #<*(| ^"71 412^?!^^^- ^ #7} *H+HJ-*1^ 
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#-f^l ^^l^* % ^ ^ #?fl* 3L#*Hr 7l<3 ^> ^ 

17] 

*n i6 *m 

[3^8- 181 

16 %H1 $i<H>H, 

^3^r 3* ^3-2-3. ^ 7]<% ±7.} « C V^. 

19] 

16 ^1 5a°w, 

31 71^ ^ 

20] 

*fl 16 %H] &<>H, 

^-71 tili^fl 71^4- *i7}^°_3, 3^T*Rr ^)E.^91^ #7} nflS. ^L 2S q. ^ 

^tb ^*Kr 3i* f^A^ ^ #-fr#*ll 7}<% iX} ^ 
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213 

#7] afllf^gtq- ^Hl ^sU, ^-71 ^l^^^ ^ ^^-i- # 
-f-SRr *)|l^*-§: -g-*H ^-7) hV£*I] 7)^ ^[7l^ d)]^- ^Hfl ^ 

3: ; 

^"71 nfl# s<31 ^ ^71 ^l^^^-fr S^r ^ ^-A>ti^]nV; 

#7] ^t^W ^I2^7i^^^-; ^ 

^-71 ^f^**^ ^^^ZL, #71 ^^^M^ * a o i- 7 i a>^ ^-A> 

y oM^ 4^ ^*}^r *112^I»*# -f-^ ^-71 nfl-g- ^12} ^7] 

22] 

*fl 21 91°]*}, 

^ W^^-(A1 2 0 3 ) 3* <s}^ 7)^ ^ 

23] 

21 *<H1 

#7] ^12^^#^ #71 ^l^-Uj^^ ^tjH} ^-cfl^ CI 3711 

^3*r ^ ^-^^-S. *Rr 7]^ i4 ^ «<H]. 
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24) 

21 %H] 5a«H^, 

31 71^ ^> ^ 
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15. 3h] 
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